Current status of multiscale simulations on GPCRs.
Membrane receptors couple signaling pathways using various mechanisms. G Protein-Coupled Receptors (GPCRs) represent the largest class of membrane proteins involved in signal transduction across the biological membranes. They are essential targets for cell signaling and are of great commercial interest to the pharmaceutical industry. Recent advances made in molecular biology and computational chemistry offer a range of simulation and multiscale modeling tools for the definition and analysis of protein-ligand, protein-protein, and protein-membrane interactions. The development of new techniques on statistical methods and free energy simulations help to predict novel optimal ligands, G protein specificity and oligomerization. The identification of the ligand-binding activation mechanisms and atomistic determinants as well as the interactions of intracellular binding partners that bind to GPCR targets in different coupling states will provide greater safety in human life. In this review, recent approaches and applications of multiscale simulations on GPCRs were highlighted.